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We, General Electric Company, a Cor- 
poration of the State of New York, United 
States of America, having its office at 
Schenectady 5, State of New York, United 
States of America, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement: — 
This invention relates to food waste dis- 
posal apparatus, and, in particular, to im- 
proved means for reducing food waste to 
small particle size for discharge to a plumb- 
ing drain or the like. 

Specifically, the invention relates to waste 
disposal apparatus having a housing ar- 
ranged to form a comminution chamber hav- 
ing stationary cutting and abrading elements 
disposed about the lower wall thereof, and a 
disc-like impeller forming the bottom of the 
chamber and having impeller members ar- 
ranged to propel the waste material against 
the stationary elements. Means are pro- 
vided to establish a plurality of small pas- 
25 sages communicating between the comminu- 
tion chamber and a drainage chamber below 
the impeller; and when the apparatus is in 
operation in the presence of water, the slurry 
of waste particles and water flows into the 
30 drainage chamber and thence to the plumb- 
ing waste line connected thereto. 

It is an object of the invention to provide 
waste disposal apparatus of the above-noted 
type, having several groups of stationary ele- 
ments providing cutting edges and abrading 
surfaces, and a rotatable impeller having a 
plurality of impeller members thereon, the 
fixed elements and impeller members being 
so related that when one impeller member is 
propelling waste material forceably against 
cutting edges to cause the edges to cut or 
gouge the material, another impeller mem- 
ber is propelling other portions of the waste 
material over another group of stationary 
elements in an abrading rather than a cutting 
relationship therewith. 

[Price 3s. 6d.] 
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In accordance with the invention, waste 
disposal apparatus suitable for attachment 
to a sink drain and including a housing de- 
fining a comminution chamber having an 
opening in its upper end through which to 
receive waste material and water, comprises 
a stationary shredding ring supported by the 
housing to provide a lower wall portion of 
the chamber, the shredding ring having a 
diameter substantially greater than the open- 
ing, a rotatable impeller mounted for rota- 
tion on an axis concentric with a lower wall 
portion of the shredding ring and having a 
rim in running clearance with the lower wall 
portion, the shredding ring having in the 
lower wall portion a plurality of cavities 
forming groups of substantially vertical, saw- 
tooth like cutting elements, the cavities being 
arranged to provide a group of cutting ele- 
ments facing in one direction and an immedi- 
ately adjacent group facing in the opposite 
direction, with no diametrically opposite ele- 
ments facing in the same direction, a drain- 
age chamber disposed below the comminu- 
tion chamber, passages defined by the im- 
peller rim portion and the walls of the cavi- 
ties communicating between the comminu- 
tion chamber and the drainage chamber, and 
a motor for selectively driving the impeller 75 
in one or another direction. 

The invention may be clearly understood 
from the following detailed description of the 
accompanying drawings in which: — 

Fig. 1 is a side sectional elevation of waste 
disposal apparatus embodying the impeller 
and fixed shredding element construction of 
the present invention; 

Fig. 2 is a top plan view of the impeller 
and the edge-forming portion of the shred- 
ding ring taken in section along lines 2—2 of 
Fig. 1: 

Fig. 3 is an elevational detail of the shred- 
ding ring showing presently preferred forms 
of the stationary cutting and abrading ele- 90 
ments; and Fig. 4 is a schematic wiring dia- 
gram for the control of the reversible drive 
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motor. 

Referring first to Fig. 1, the waste disposal 
apparatus 1 is arranged to be supported from 
a kitchen sink 2 which, of course, is equipped 
5 with a cold water faucet (not shown). Speci- 
fically, the apparatus comprises the sink 
drainage opening collar 3, having the now 
conventional means such as flanges 4 and 5, 
bolts 6, and gaskets 7 and 8 by means of 
10 which the waste disposal apparatus is fixed 
to the sink in water tight relation therewith. 
The upper housing 9 has a mounting flange 
10. The wall of said housing extends out- 
wardly and downwardly to define the com- 
15 minution chamber 11 within which the waste 
material (not shown) is placed. Waste 
materials for disposition may be placed in 
chamber 11 after the removal of the com- 
bined stopper and switch actuator 12. As 
20 is now well known, the comminution of 
waste is carried out in the presence of water; 
and with the actuator 12 in its operative 
waste disposal position, (as shown) water 
from the sink faucet will pass through the 
25 openings 14 and through the annular passage 
15 into the chamber. To permit the sink to 
be used for normal purposes, the actuator 12 
may be removed, inverted, and returned to 
the collar 3, whereupon the valve disc 16 
30 will seat by gravity on the valve seat 17, 
whereupon the actuator will function as a 
conventional sink stopper. 

When the chamber has been loaded with 
waste for disposal, the actuator 12 is inserted, 
35 as shown, and rotated; whereupon a cam 18 
projecting therefrom will engage a follower 
20 on a switch shaft 21 and rotate said shaft 
through an arc. Shaft 21 is operatively con- 
nected to a double throw, double pole switch 
40 22, arranged to complete an electric power 
circuit to the drive motor 23 within the 
motor housing 24 at the base of the disposer 
1. A suitable reversing switch is an auto- 
matic reversing switch of the indexing type. 
45 A spring 25 returns the switch to a neutral 
position whenever the cam 18 is retracted 
from the follower 20. It is sometimes the 
practice to install a water-flow operated 
switch (not shown) in the cold water line 
50 leading to the faucet. Said switch is in series 
in the power circuit and must be closed by 
the action of a predetermined rate of flow 
of water in the line before the motor 23 will 
be energized. 
55 None of the foregoing comprises a part of 
the present invention; similar and fully equi- 
valent constructions are well known in the 
art and are disclosed in Patent Specification 
No. 708,398. 
60 The rigid structure 26 fixed about the 
bottom of the housing 9 provides a support 
for the motor 23 and bearings 27 for the 
motor shaft 28. It also comprises an annu- 
lar drainage chamber 29, to the lowermost 
65 portion of which is attached a waste outlet 



fitting 30 intended for connection to a waste 
trap (not shown) of the plumbing system. 

The upper end of shaft 28 has fixed 
thereto a fitting 31 which is arranged to 
carry a liquid seal 32 of any suitable con- 70 
struction so as to prevent passage of liquid 
along the motor shaft 28 or in any other 
way into the motor 23. 

A rotatable impeller 33 is suitably rigidly 
mounted on the fitting 31 to be driven there- 75 
by in the direction of rotation of the motor. 
Although not essential to the present inven- 
tion, we prefer to construct the impeller in 
the form of a substantially plane-surface disc 
having the relatively narrow, diametrically 80 
opposed impeller members 34. Said impeller 
members comprise rigid members of substan- 
tial strength. As illustrated, they have a 
forward wall portion 35 extending upwardly 
from the rim 36 of the impeller 33. The in- 85 
tersection of the side faces of the impeller 
members with the forward wall portion 
thereof is at a sharp angle to provide rela- 
tively sharp edges. Above said wall portion 
35 the forward wall of the members 34 ad- 90 
vantageously extends concavely upward at 37 
and then angularly upward as at 38. In 
order for the impeller better to function as a 
flywheel for the motor, it is given appropriate 
mass by the annular rim 39. The entire im- 95 
peller may advantageously be formed of a 
cast alloy of iron, chromium and nickel, with 
the fitting 31 being of machined steel. 

The fixed comminution element 40 is suit- 
ably mounted in the illustrated upper and 100 
lower resilient gasket rings 41 and 42 to con- 
stitute the lowermost wall portion of the 
comminution chamber. Element 40 is de- 
signed to cut, gouge, shred, and abrade the 
waste material driven thereagainst by the 105 
rotating impeller, and, for convenience, will 
be referred to hereinafter as a "shredding 
ring". Said shredding ring 40 may advan- 
tageously be a casting having a frusto-conical 
shape, although it is known in the art to form 1 10 
shredding rings from sheet metal cylinders. 
In the cast form of ring, illustrated, it is 
formed with a plurality — illustratively 
three — of primary shredding elements 43. 
Such elements may comprise trapezoidal 115 
bosses on the wall of the ring which have 
been machined to provide the sharp edged 
ridges 44. The trapezoidal shape of the 
bosses is primarily to facilitate removal of 
the pattern from the sand mould. With 120 
other methods of manufacture, the side walls 
of the bosses could be straight or have any 
other desired relationship. Similarly, the 
fact that the grooves are horizontally extend- 
ing results from manufacturing expediency. 125 

As clearly indicated in Fig. 1, the ele- 
ments 43 are arranged about the shredding 
ring 40 to eliminate the possibility of both of 
the impeller members 34 coming into opera- 
tive relationship with an element 43 at the 130 
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same time. With the impeller having two 
diametrically arranged impeller members, 
there should therefore be an odd number of 
elements 43 equiangularly spaced about the 
5 shredding ring. Below the elements 43, the 
shredding ring is formed with groups of 
notch-like cavities in the wall of the ring to 
provide a plurality of cutting and abrading 
elements 45. Each such cavity is defined 

10 by a radially extending wall 46 and an angu- 
lar wall 47, the latter extending from the 
edge 48 of one wall 46 to the base of said 
wall of a next succeeding cavity, as best 
shown in Fig. 2. The walls 46 are prefer- 

15 ably perpendicular with respect to the plane 
of the impeller 33. In order to insure con- 
centricity with respect to the axis of rota- 
tion of said impeller, and also to insure that 
the edges 48 are relatively sharp, we prefer 

20 to take a machining cut around the base of 
the shredding ring. As appears in Fig. 3, 
this machining cut may result in flats of more 
or less haphazard width extending for the 
full vertical height of the edges 48. There 

25 are preferably two groups of said elements 
45 between each pair of elements 43, each 
group being equal in number. 
It will be noted from Fig. 1 that the rim 

, 36 of the impeller 33, as well as the forward 

30 wall portion 35 of each impeller member 34, 
has a clearance fit with respect to the adja- 
cent edge 48. That is to say, there is a rela- 
tively small but finite clearance 49 between 
the impeller and the edges 48; and as thus 

35 shown in Figs. 1 and 2, the cavities provide 
the multiplicity of passages 50 communicat- 
ing between the comminuting chamber 
above the impeller 33 and the drainage 
chamber 29 below said impeller. The area 

40 of each said passage 50 is small when it is 
considered that each wall 46 is only of the 
order of one-sixteenth of an inch, or less, in 
radial measurement, whereas the length of 
wall 47 is several times that. The walls 46 

45 and 47 comprehend an angle of from 75 to 80 
degrees. Thus, the spaces 50 and the clear- 
ance 49 between the impeller and the edges 
48 establish the maximum size of the par- 
ticles which can pass from chamber 11 into 

50 the drainage chamber 29. 

Assuming now that chamber 11 has re- 
ceived a quantity of waste material for dis- 
posal and cold water is flowing into the 
chamber, the switch actuator 12 is operated 

55 to rotate the switch shaft 21 to an "on" posi- 
tion. As indicated in Fig. 4 ? this will ener- 
gise the main winding 23 M through a cir- 
cuit includng lne conductor LI, conductors 
53, 54, relay coil 55 of a conventional start- 

60 ing relay R, conductor 56, heating coil 57 
of a conventional overload component of the 
relay, closed contact 58 thereof, and line con- 
ductor L2. The start winding 23 S will be 
energized in the circuit comprising line con- 

65 ductor LI, conductor 59, contact 60 of the 



double pole switch, the switch blade, con- 
ductor 61 to capacitor C, winding 23 S, con- 
ductors 62 and 63, contact 64 of the switch, 
the second switch blade thereof, conductor 
65, closed contact 66 of relay R, thence 70 
through closed contact 58 of the overload 
protection device to the line conductor L2. 
It will be assumed that the motor will then 
operate to rotate the impeller 33 clockwise 
of Fig. 2. If the switch shaft 21 operated 75 
switch 22 to a position in which the switch 
blades closed against contacts 67 and 68 
thereof, (it will be remembered that a switch 
of the indexing type will effect a different 
operation of the switch for every operation 80 
of shaft 21 from an "off" to an "on" posi- 
tion) start winding 23 S would have been 
energized in the opposite direction and the 
motor would have started in the counter- 
clockwise direction, as is well understood. 85 

During clockwise rotation of the impeller, 
the mass of waste will be propelled in a 
clockwise direction; and as the motor comes 
quickly up to speed, the mass is thrown out- 
wardly and in the direction of rotation by 90 
the impeller itself and the impeller members 
34. An important feature of this invention is 
that no diametrically opposite elements face 
in the same direction with the improbability 
of each impeller element simultaneously 95 
driving waste material against a radially ex- 
tending wall 46 and thereby loading the 
motor by a factor substantially equal to the 
number of impeller elements. As fully ap- 
pears in Fig. 2, diametrically opposite cut- jqq 
ting elements 45 have a different wall rela- 
tionship: the sloping walls 47 of the upper 
right-hand group I of said cutting elements 
extend radially inward as considered in re- 
spect to clockwise rotation of impeller 33, i()5 
whereas the walls 47 of the adjacent lower 
right-hand group II slope radially outward. 
In the lower left-hand group III diametric- 
ally opposite to group I, the" walls 47 of the 
cutting elements 45 extend outwardly and no 
the walls 47 of group IV extend inwardly 
rather than outwardly as in group II. This 
relationship exists also between the top 
group V, and the bottom group VI. It will 
be observed also that the shredding ring U5 
wall divisions between groups of elements 
45 are also established in a similar manner. 
Wall division 51 between groups I and II, 
for example, is characterized by sloping 
side walls, whereas the diametrically oppo- 120 
site wall division 52 has radial side walls. 
This relationship prevails throughout the 
shredding ring structure. 

When the heterogeneous collection of 
food waste is placed in the comminution 125 
chamber prior to the operation of the appar- 
atus, most of it collects in the centre portion 
of the impeller 33, because of the small dia- 
meter of the inlet fitting 3 relative to the dia- 
meter at the base of chamber 11. As im- 130 
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peller 33 begins to rotate the waste matter 
in the direction of rotation by the impeller 
members 34, material lying adjacent group 
II is driven forcibly against edges 46 of cut- 
5 ting elements 45 and will be cut and gouged 
thereby, whereas material lying against 
group IV is abraded and crushed by being 
dragged across the sloping walls of the ele- 
ments 45 of that group. It will be observed 

10 that because of the short radial length and 
the distance between successive radial walls 
46, the slope of walls 47 is not large. Said 
walls 47 therefore offer little resistance to 
the passage of waste material thereover. 

15 The spacing between the forward wall 35 of 
the impeller members 34 and the radially 
outermost ends of the walls 47 is small. 
Only a small mass of waste material can be 
trapped within the cavities which form the 

20 elements 45, and the crushing effort exerted 
by the walls 35 and 47 as the impeller mem- 
ber traverses a wall 47, imposes very little 
load on the drive motor. In this connec- 
tion, it will be noted that the walls 35 of the 

25 impeller members are preferably not materi- 
ally wider than the spacing between the 
radial walls 46, so as to limit any crushing 
action to the frontal area of a wall 47. 
As the load on the respective impeller 

30 members 34 builds up in the sense that these 
impellers are pushing before them a rela- 
tively large volume of material, it is possible 
that a condition may be established in which 
each of the impellers is at the same time 

35 pushing material against the radial walls 46 
of the elements 45 of one group and against 
the sloping walls 47 of the elements of an 
advance group. Walls of the elements 45 
in advance of the impeller members at any 

40 instant exert only minor effort as respects 
comminution of the material. The main 
portion of the load imposed upon each of 
the impeller members therefore comprises 
the reaction and resistance to movement 

45 offered by the element 45 immediately in 
front of an impeller member. However, by 
increasing the peripheral length of the re- 
spective division wall structures 51 and 52. 
the shredding ring can be arranged so that 

50 all or a major part of the waste material 
being moved by the impellers will disengage 
from one group of elements 45 before com- 
ing into operational association with the 
next group of said elements. 

55 Large objects such as bones and corn cobs 
will be tumbled upwardly against the over- 
hanging cutting and abrading elements 44 by 
the impeller members of the impeller. As 
these waste materials begin to reduce in size, 

60 the sloping walls 38 of the impeller members 
throw the waste f orwardly and upwardly 
against the elements 44. 

It follows, therefore, that there is much 
irregular and violent motion of the waste 

65 materials within the comminution chamber. 



Members 34 rarely maintain control over 
any one piece of waste for more than a frac- 
tion of a revolution. The walls 47 of the 
elements 45 are deflection surfaces which 
tend to repel and throw back waste particles 70 
which are still too large to pass into the 
chamber 29. In the illustrated construction, 
many large diameter pieces of waste will be 
prevented, by the inward slope of the wall 
of the shredding ring, from engaging the 75 
walls 46 or 47 to any appreciable extent. 
Such pieces will be driven against the edge 
walls of the elements 43 and chipped and 
tumbled thereby. Material on the surface 
of the impeller 33 between the impeller 80 
members is thrown outwardly against the 
elements 45 with varying amounts of force 
depending on the kinetic energy developed 
in the waste material. The relationship of 
the concave portion 37 of the impeller mem- 85 
bers to the lowermost edge of the adjacent 
shredding element 43 provides relief im- 
mediately below the shredding elements as 
the impeller member traverses it. 

During the continuous movement and 90 
interchange of position of the waste 
material with respect to the comminution 
facilities within the chamber 11, the small 
particles of waste and the chips and shreds 
which result from the attrition of larger ob- 95 
jects come increasingly within the opera- 
tional scope of the elements 45 and even- 
tually are reduced thereby to a size which 
will flush through the passages 50. 

Occasionally a bone splinter or other hard 100 
object may become jammed so tightly be- 
tween an impeller member and a wall 46 or 
47 of one of the elements 45 that the motor 
may stall. For example, a jamming condi- 
tion may develop when an impeller member 105 
is driving before it a hard bone or the like. 
If the bone becomes lodged between the 
leading side wall of the impeller member and 
the radial wall 46 of the adjacent element 
45, the available motor power may not be 110 
enough to cut or snap the offending article 
and the motor will stall. By reversing the 
motor, however, the sloping wall 47 of the 
element 45 will cam the bone sliver radially 
inwardly of the impeller member and the 115 
jam will be cleared. Although in such a 
circumstance the reversal of the motor will 
abruptly place the opposite impeller mem- 
ber under operating conditions in which it is 
moving against the radial walls 46 of its ad- 120 
jacent group of elements 45, the motor will 
not be heavily loaded by such transition be- 
cause there is inevitably a void, or at least a 
low concentration of material, to the rear of 
the impeller member. Thus, although the 125 
operating conditions of the respective im- 
peller members appear merely to transfer 
from one to the other upon reversal of the 
motor, the load on the motor at the start of 
the reversal operation is actually very light, 130 
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permitting the impeller quickly to gain 
operational speed. 

A substantial advantage of the present ar- 
rangement of the elements 45 derives from 

5 the fact that when one of the impeller mem- 
bers is driven against the radial edges 46, 
the opposite member is operating against the 
gradually sloping walls 47, and the load on 
the drive motor is lower than in usual con- 

10 structions in which all impellers may 
equally add to the motor load. This con- 
struction permits the use of lighter and less 
powerful motors if desired, and, in any 
event, gives the drive motor a greater reserve 

15 capacity to break through a potential jam- 
ming condition. 
What we claim is: — 

1. Waste disposal apparatus suitable for 
attachment to a sink drain, including a hous- 

20 ing defining a comminution chamber having 
an opening in its upper end through which to 
receive waste material and water, compris- 
ing a stationary shredding ring supported by 
the housing to provide a lower wall portion 

25 of the chamber, the shredding ring having a 
diameter substantially greater than the open- 
ings a rotatable impeller mounted for rota- 
tion on an axis concentric with a lower wall 
portion of the shredding ring and having a 

30 rim in running clearance with the lower wall 
portion, the shredding ring having in the 
lower wall portion a plurality of cavities 
forming groups of substantially vertical, 
saw-tooth like cutting elements, the cavities 

35 being arranged to provide a group of cutting 
elements facing in one direction and an im- 
mediately adjacent group facing in the op- 
posite direction, with no diametrically oppo- 
site elements facing in the same direction, a 

40 drainage chamber disposed below the com- 
minution chamber, passages defined by the 
impeller rim portion and the walls of the 
cavities communicating between the com- 
minution chamber and the drainage cham- 

45 ber, and a motor for selectively driving the 
impeller in one or another direction. 

2. Waste disposal apparatus according to 
Claim 1, wherein the cutting elements com- 
prise equidistantly spaced, very short, radial 

50 walls interconnected by angularly extending 
. walls several times greater in length, the 
angular walls of each of one group of cut- 
ting elements extending uniformly out- 
wardly, considered in respect to a direction of 

55 rotation of the impeller, and the angular 
walls of each of the next succeeding group 



of cutting elements extending in the oppo- 
site direction, and there being no diametric- 
ally opposite cutting elements having angu- 
lar walls extending in the same relative 60 
direction. 

3. Apparatus according to Claim 2, in 
which the radially extending wall portions 
of the cutting elements are parallel to the 
axis of rotation of the impeller. 65 

4. Apparatus according to Claim 1 or 2, 
in which the shredding ring has wall means 
separating the respective series of cutting 
elements, the separating wall means being 
arranged in diametric opposition about said 70 
comminution device, and diametrically op- 
posed separating wall means being charac- 
terized, respectively, by radially extending 
side wall members and by angularly extend- 
ing side wall members. 75 

5. Apparatus according to any preceding 
claim, in which the impeller has a plurality 
of fixed impelling members the radially 
outermost walls of which are in vertical 
alignment with the rim portion of the im- 80 
peller and are parallel to the verticaly ex- 
tending wall portions of the cutting elements. 

6. Apparatus as claimed in Claim 5, in 
which the groups of cutting elements are so 
related to the impeller members of the im- 85 
peller that no two of said members can 
simultaneously drive material forwardly 
against a radially extending wall of the cut- 
ting elements. 

7. Apparatus according to Claim 5 or 6, in 90 
which the impeller members have radially 
outer walls comprehending the full extent of 
the ndtch-like cutting elements above the 
rim of the impeller, and being in parallel re- 
lation with the immediately adjacent wall 95 
portions of the cutting elements. 

8. Apparatus as in any preceding claim, 
in which the cutting elements occupy a cylin- 
drical wall portion of said comminution 
chamber and the portion of the chamber 100 
above the elements is frusto-conicaL 

9. Waste disposal apparatus constructed 
substantially as herein described and shown 
in Figs. 1 to 3 of the accompanying draw- 
ings. 105 

J. W. RIDDING, 
Chartered Patent Agent, 
64—66 Coleman Street, London, E.C.2. 

Agent for the Applicant. 
Reference has been directed in pursuance 
of Section 9 subsection (1) of Patents Act, 
1949 to Patent No. 719,509. 
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